Whole specimens were cleared in phenol-alcohol (80 parts melted phenol crystals and 20 parts absolute ethanol) and studied in temporary mounts. Interferencecontrast light microscopy was used to study the synlophe and other characters at a magnification of 400 x. Frozen specimens can be studied in water. Living specimens should be studied in saline, and the coverglass should be supported by glass beads if the viability of the specimen is to be preserved. We have not tested the viability of such specimens.
Cross sections were studied as either freehand cuts made with a cataract knife and mounted in glycerine jelly or in paraffin-embedded sections cut at 5 /m with a microtome and stained in hematoxylin and eosin. Measurements of specimens were obtained with the aid of a calibrated ocular micrometer on a compound microscope and are recorded in micrometers unless indicated otherwise. Drawings of the synlophes were prepared free-hand while viewing the specimens at a magnification of 400 x. Table I are those used to evaluate the newly described synlophe characteristics. Samples were selected to represent as wide a geographic and host range as possible. Measurements were made of a few specimens from each of a large number of individual hosts because variation among samples from individual hosts was expected to be greater than variation within one sample (Lichtenfels, unpubl. data). Observed differences in size of various structures among the 3 species (Tables II, III) 
RESULTS

Size differences
Morphometrics of H. contortus, H. placei, and H. similis are given by sex in Table II (males)  and Table III Fig. 2) is not statistically significant (see overlapping bars for 2 SD). Thus, the barbs of the right spicules of H. placei and H. similis can be distinguished by the percentage of total length from the distal tip to the barb but not by actual measurements because of the significantly greater spicule lengths (Fig. 1) (Fig. 15) rather than on or near the body wall as in the other 2 species (Figs. 13, 14) .
Synlophe
The synlophe in all 3 species is bilaterally and dorsoventrally symmetrical with the result that left and right, and also dorsal and ventral halves, are mirror images of each other. There is no ridge at the lateral line so each of the 30 or 34 ridges is in either the dorsal or ventral field (Figs. 4-7) . In all 3 species the third ridge from the lateral chord both dorsally and ventrally is shorter than adjacent ridges and usually extends anteriorly only to the level of the cervical papillae, although in some specimens it ends well anterior to the excretory pore. Both H. similis and H. placei bear 17 dorsal and 17 ventral (total 34) longitudinal cuticular ridges in the region of the posterior half of the esophagus (Figs. 5-7, 23, 27) . In H. contortus, (Figs. 4, 19 ). This number was constant in both males and females in all lots that were studied, but minor variations were frequently observed due to either the presence of short extra ridges in atypical locations (Figs. 6, 7 (Figs. 21, 22) . Haemonchus placei loses the first 2 pairs of sublateral ridges 3-4 mm from the anterior end, reducing the number from 34 (Fig.  23) to 30 (Fig. 24) ; loses the 2 subdorsals and 2 subventrals 4-6 mm from the anterior end, reducing the number to 26 (see 25 ridges in Fig.  25) ; and loses the second 2 pairs of sublaterals 0.1-0.5 mm anterior to the end of the synlophe in males and 0.7-2.2 mm from the end of the synlophe in females, reducing the number of ridges to 22 (Fig. 26) . In H. similis the number of ridges is reduced by 4 twice: from 34 (Fig. 27)  to 30 near the middle of the synlophe (3-4 mm  from the anterior end) (Figs. 28, 29 ) and then to 26 (Fig. 30) 2-3 mm anterior to the end of the synlophe in females and near the end of the synlophe in males.
In both H. placei and H. contortus, the sublateral ridges next to the lateral most ridges end posteriorly first (Fig. 8) , before the more dorsal and ventral of the sublaterals end, but the situation is reversed in H. similis (Fig. 9) .
Key to species
The characters described above were used to construct an identification key to both males and females of the 3 species of Haemonchus parasitic in domesticated ruminants. Hybrids between H. (Figs. 2, 12) .. Haemonchus similis 2b. Spicule lengths about 400-500 /m (Fig. 1); and barbs of spicules near distal ends relatively close to tips with right barb about twice as far from tip (37-60 /m) as the left barb (19-32 /Lm) (about 11 and 5% of spicule lengths, respectively) (Figs. 2, 10, 11) .. 3 3a. Mean spicule length of 10 specimens greater than 450 tm; or, synlophe with subventral and subdorsal ridges ( The presence of subventral and subdorsal ridges in H. placei and their absence in H. contortus was a consistent feature in all monospecific populations studied (Table I) (1983a, 1983b) . The Conder strain was identified as H. contortus by a DNA probe (Zarlenga et al., 1993) specific for that species.
Spicule morphology
The relatively long distance from the barbs to the distal tips of the spicules in H. similis, especially in the left spicule, is an easily observed character for distinguishing this species from H. contortus and H. placei. Gibbons (1979) showed that the relative positions of the spicule barbs are quite variable among the species of the genus Haemonchus. Thus, because of the low variability within species of this character and the large differences among species, it is a useful character for identifying males to species, especially H. similis. This newly recognized character of the synlophe greatly enhances the feasibility of genetic studies on these important pathogenic nematodes of sheep and cattle. Prior to this study only populations could be identified to species on the basis of the study of at least 10 specimens. Now, theoretically, individuals can be identified alive and then returned to a host and mated with another identified individual. With this new potential of identifying individual specimens to species, studies might be designed to shed some light on many mysteries of Haemonchus of sheep and cattle. For example, does one species do better in some hosts or environmental conditions? How important are gene flow and selection pressure in maintaining the specific distinctness of these closely related species under sympatric conditions? In mixed grazing conditions what happens to the nematode species composition, population levels, and effects on the hosts? The prospects for research on these nematodes are exciting indeed.
